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Abstract of RU2235148 

FIELD: ship repair industry, construction, 
mechanical engineering, petroleum and gas 
industry, in particular, processing of articles for 
imparting resistance to articles to various natural 
and technogenic factors destructive for surfaces 
of articles. A SUBSTANCE: method involves 
preparing surface and providing coating by 
accelerated particle deposition process, said 
processes being carried out by simultaneously 
scanning surface with two individual two-phase 
flows of equal linear speeds selected from 
proposed dependences; preparing surface for 
subsequent coating including processing of 
surface with abrasive particles, which are 
accelerated by gaseous flow, by scanning said 
surface with two-phase flow having 
predetermined speed. Apparatus has spraying 
unit adapted for applying of coating and made in 
the form of booster supersonic nozzle equipped 
with working gas-carrier supplying device and 
device for introducing of gas-powder mixture into 
spraying unit, feeding-dosing device, and 
spraying unit for preparing of surface for 
subsequent coating procedure. A EFFECT: 
improved physicochemical properties throughout 
the entire length of elongated large-sized articles 
operating under variable power loading and 
temperature conditions, at increased humidity 
and in the presence of alkaline and acids. A 23 cl, 
2 dwg, 3 ex 
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(54) CnOCOB OBPABOTKM nOBEPXHOCTM M3AEJ1MM, CnOCOB nOflrOTOBKM 
nOBEPXHOCTM flJIfl nOCJlEflYIOlUErO HAHECEHMfl nOKPblTMfl M 
YCTPOMCTBO flJlfl MX OCYlUECTBJlEHMfl 

M3o6peTeHne othocmtca k o6jiacrw o6pa6oTKM noBepxHocrw mf\env\)A A^ npuflaHMH mm t3khx cbomctb, 

KaK nOBblLUeHHa^ CTOWKOCTb K B03AeMCTBUK) pa3J!MMHblX pa3pyLUaK)LHHX nOBepXHOCTb CfiaKTOpOB 

npupoAHoro h TexnoreHHoro xapaicrepa. Oho MOweT 6biTb ncnonb30BaHo b cyAopeMOHTHofi 

npOMblLUJieHHOCTH, B CTpOMTe/lbCTBe, MatUMHOCTpoeHMH, B HecjjTflHOti H ra30BOM npOMbllil/ieHHOCTM. 

Cnoco6 o6pa6oTKM noBepxHOcru mjxenm BKmonaeT noAroTOBKy noBepxHOCTM m HaHeceHwe noKpbrma 

yCKOpeHHbIMM HaCTMLiaMM, KOTOpbie npOBOA^T OAHOBpeMeHHO CKaHMpOBaHlieM noBepxHOcru 
pa3AeJ1bHblMUI AByXC{>a3HblMH riOTOKaMM C paBHblMH nHHeMHblMH CKOpOCTflMM, Bbl6npaeMblMM H3 

npeAno)KeHHbix 3aBwcnMOCTefi. Cnoco6 noAroTOBKM noBepxHocro aji* nocneAyiomero HaHeceHHH 
noKpbiTMfl BKfiKwaeT o6pa6oTKy noBepxHOcru a6pa3MBHbiMw MacrnyaMn, ycKopeHHbiMM ra30BbiM 
noTOKOM nyTeM CKaHnpoBaHMH noBepxHOcru AByx<J>a3HbiM noTOKOM c onpeAe/ieHHOM CKopocrbK). 
ycrrpoMCTBO A^fl o6pa6oTKM noBepxHocTM M3Ae/iMti coAep>KHT pacnbmflK)U4MM y3en a™ HaHeceHwa 
noKpbiTM^, BbinonHeHHbiPi b bma& pa3roHHoro cBepx3ByKOBoro corma co cpeACTBOM noABOAa pa6oMero 
ra3a-HocnTe/ifl m cpeACTBOM bboa3 ra3onopoLLiKOBOw CMecu b pacnbi/iflioiAMM y3en, nnTaTe/ib-A03aTop, 
pacnbinflKDiAMM y3en aha noAroTOBKM noBepxHOCTM k nocneAyrcmeMy HaHeceHMK) noKpbrrwR 
TexHUMecKMM pe3yribTaTOM n3o6peTeHMfl HB/ifleTCfl nojiyMeHwe noKpbiTMfi c BbicoKMMM 4>h3mko- 

XMMMHeCKMMM CBOMCTBaMM Ha npOTJOKeHHblX KpynHOra6apMTHblX M3AenMflX, pa60TaK)LMMX B yCXIOBMflX 

nepeMeHHbix chjiobwx Harpy30K m TeivinepaTyp, noBbiujeHHOM B/ia>KHoc™, menoMHbix m khcjiothwx 
cpeAax. 3 h. i/i 20 3.n. c^-Jibi, 2 nn. 



OnMCAHME U30BPETEHMA 



H3o6peTeHne othocmtch k o6nacTM o6pa6oTKM noBepxHocru M3AennM aha npMAaHMH mm tskhx cbomctb, 
KaK noBbimeHHan CTOMKocrb k B03AeiiCTBMK) pa3JiMHHbix pa3pyiuaK)U4MX nOBepXHOCTb CfcaKTOpOB 
npupoAHoro m TexHoreHHoro xapaicrepa. Oho MoweT 6brrb ncno/ib30BaHo b cyAopeMOHTHOM 
npoMbiuineHHocTM, b crponTe/ibCTBe, MaiiJMHOCTpoeHMM, b HecfmiHOM m ra30BOM npoMbiumeHHOcm C 
noMOU4bK> npeAnaraeMoro M3o6peTeHWfl mo>kho BOCcraHaBnuBaTb yrpaMeHHbie b xoAe SKcn/iyaTaLiMM 
nepBOHaMa/ibHbie pa3Mepw m MexaHnnecKne CBOwcxBa noBepxHOcreM M3Ae/iMM, M3roTOB/ieHHbix M3 
pa3/iMMHbix MaTepnaxioB. B MacTHOCTM, M3o6peTeHne MO)KeT 6brrb ncnonb30BaHO, HanpMMep, npn 
CTponTenbCTBe m SKcn/iyaTauMM moctob m TyHHe/iew, ruApoTexHunecKnx coopyweHMM, b 
Kopa6jiecrpoeHMM m aBTOMo6MJiecTpoeHMM, npn SKcnnyaTauMM crraMMOHapHbix m nnaByMux 6ypoBb»x 
njiaTcf)opM, nnaBCpeACTB, 3aujMTe >Kene3o6eTOHHbix noBepxHocrew moctob m 3AaHMM. 
M3BecrreH cnoco6 o6pa6oTKM noBepxHocmi, onucaHHbiM b ncroHHUKe Bbi6paHHbifi b KaMecrBe 
npoTomna, BKnioMaioLUMM MexaHMMecKyK) noAroTOBKy o6pa6aTbiBaeMOM noBepxHocru mnemn, 
HanbmeHne MaTepnana b BMAe nacTnu, pa3omaHHbix ao CKopocTert m pa3orpeTbix ao TeMnepaTyp, 
o6ecneHHBaK)innx n/iacTMMecKoe Aec|)opMMpoBaHMe npw yAape Macnm BnnoTb ao TeMnepaTyp mx 
n/iaB/ieHMfl, ynbTpa3ByKOBoe B03AeMCTBne, KOTopoe ocymecrBJiflioT OAHOBpeMeHHO c HanbineHneM 
HenocpeACTBeHHO b n*THe HanbineHnfl b MOMem* yAapa nacrruM o noBepxHocrb. 
K HeAOcraTKaM M3BecTHoro cnoco6a cneAyeT OTHecru Heo6xoAMMOCTb pa3orpeBa HaHOCMMbix nacrnu 
AO bwcokmx TeMnepaTyp BnxioTb ao TeMnepaTyp mx nnaBneHMfl, mto Bbi3biBaeT MHTeHCMBHoe 
XMMMMecKoe B3aMMOAeMCTBMe >kmakom noBepxHocTM Kane/ib HanbmneMoro MeTan/ia c ycKopfliomMM mx 
noTOKOM ra3a m o6pa30BaHMeM Me>KAy hmmm xmmmmcckmx CB^eM, noKajibHbiM HarpeB noBepxHocTM 
M3Ae/iM« npoAy»craMM ra30TepMMMecKMX peaKUMM. MecTHbiM nporpeB npM BsanMOAGwcTBun c 

OKpy>KaK)lMeM CpeAOM npMBOAMT K MHTeHCMBHOMy OKMCJieHMK) nOBepXHOCTM B 30He HanblJieHMfl. 

kl3BecTHbiM cnoco6 AOcraTOMHO cjioweH, sHeproeMOK m, cneAOBaTenbHO, AoporocToaiUMM, mto AeJiaeT 
ero HenpMeM/ieMbiM npM Heo6xoAMMOCTM o6pa6aTbiBaTb KpynHora6apMTHbie M3Ae/iMH 6onbiuoM 
n/iomaAM. KpoMe Toro, M3BecTHbiM cnoco6 noApa3yMeBaeT pa3Ae/ieHMe bo BpeMeHM Ha 3HaMMTejibHbie 
npoMe>KyTKM BpeMeHM npoLiecc noAroTOBKM noBepxHocTM m npoqecc HaHeceHMH noKpbiTMM, mto 
npMBOAMT k o6pa30BaHMK) okcmahwx onenoK Ha noBepxHocTM MaTepMa/ia m mx nocneAyrcmee 
pa3pyiueHMe b momcht HanbiJieHMfl. 3to AenaeT M3BecrHbiM cnoco6 HenpMeM/ieMbiM pj\n HaHeceHMH 
noKpbrrMM Ha noBepxHocTM, nocroaHHo HaxoAfliUMeca noA B03AeMCTBMeM He6naronpMflTHbix cfcaiaopoB 

npMpOAHOrO M/MJ1M TeXHOreHHOrO npOMCXOKAeHMfl, M OT B03AeMCTBM* KOTOpblX HeoSXOAMMO 3aiAMTMTb 

noBepxHocrb, He buboa* M3Ae/iMe M3 30hw B03AeMCTBMH He6xiaronpMHTHbix cfraicropoB. npM stom 
AaHHbiM cnoco6 noApa3yMeBaeT pa3pyiueHMe tohkmx OKCMAHbix nneHOK noc/ie MexaHMHecKOM 
o6pa6oTKM ? c nocneAyfoiAMM 06e3>KMpMBaHMeM noBepxHocTM Ha M3AenM«x M3 MeTanriOB c tohkmmm 
creHKaMM, bbhay pa3MemeHM* yjibTpa3ByKOBoro M3nyHaTenfl Ha o6paTHOM cropoHe M3Ae/iMfl 
oth o CMTen b h o nyn>ia HanbineHMJi. 

M3BecrreH cnoco6 noAroTOBKM noBepxHocTM An« nocneAyiomero HaHeceHM^ noKpbiTMM, onMcaHHbiM b 
MCTOHHMKe 121, Bbi6paHHbiM b KawecTBe npoTOTMna, BKriK)HaK)Li4MM noAany MacTMq Ha o6pa6aTbiBaeMyio 
noBepxHocrb ra30B0M crpyeM, npMMeM TpaeiaopMK) ABM>KeHMfl HacTMq M3MeH«K)T nocne mx otckoio ot 

■ 

06pa6aTbiBaeM0M noBepxHocTM, a nacrrMUbi HanpaB/iflioT noA ymoM 60-75 k KacaTe/ibHOM m 
nepneHAMKyjiapHO k o6pa3yK)meM. 

K HeAOcraTKaM M3BecTHoro cnoco6a c/ieAyeT OTHecTM to, mto M3BecTHbiM cnoco6 npeAHa3HaMeH b 
ochobhom An* o6pa6oTKM noBepxHocrreM Ten BpauieHMfl He6ojibLUMx pa3MepoB An« nna3MeHHoro 
HanbmeHMfl b cTaqMOHapHbix yc/iOBM^x. Ha/iMMMe Tpex 4)opcyHOK f pacnono>KeHHbix noA onpeAeneHHbiM 
ymoM Apyr k Apyry, yBe/iMMMBaeT cyMMapHbiM pacxoA ra3a, yc/iO}KH«K)T KOHcrpyKUMK), yBeriMMMBaeT 
ra6apMTbi m Bee ycTpOMCTBa. MacTMqbi a6pa3MBa m npoAyjerw pa3pyujeHMfl noBepxHOCTHoro cjioh 
M3Ae/iMH c6pacb)BaK)TCH b aTMOccfcepy, mto npMBOAMT k 3arp^3HeHMK) oKpywatouieM cpeAbi. 3tm 
HeAOcrraTKM He no3BOJiflK)T Mcno/ib30BaTb ycTpoMCTBo b no/ieBbix yc/ioBM^x f\nn o6pa6oTKM 
KpynHora6apMTHbix, npoTfl?KeHHbix M3Ae/iMM. 

M3BecTHO ycrpoMCTBo aha o6pa6oTKM noBepxHocTM M3AenMM, onMcaHHoe b McroMHMKe /3/, Bbi6paHHoe b 
KaMecTBe npoTOTMna, coAepwamee mctomhmk c>KaToro ra3a f coeAMHeHHbiM ra3onpoBOAOM c y3JiOM 
noAorpeBa, A03aTop-nMTaTe/ib m CBepx3ByKOBoe conno, bwxoa y3/ia noAorpeBa ra3a coeAMHeH 
HenocpeACTBeHHO c bxoaom cBepx3ByKOBoro conna, KOTopoe b 33KpMTMMecKOM MacTM coeAMHeHO Mepe3 
Tpy6onpoBOA c bwxoaom nMTaTen«-A03aTopa. 

K HeAOcraTKaM M3BecrHoro ycTpOMCTBa cneAyeT OTHecTM to, mto a^h c^opMMpoBaHMfl noKpbiTMM Ha 
noBepxHocTM M3Ae/iMH Heo6xoAMMa npeABapMTenbHan noAroTOBKa noBepxHocTM. CoeAMHeHMe y3na 
noAorpeBa co cb epx3 By kob bi m connoM m noAana MacTMu nopouuKa b yA^MHeHHyK) 3aKpMTMMecKyK) MacTb 
yBeriMMMBaeT ra6apMTbi m Bee KOHcrpyKqMM. KpoMe Toro, noAaMa nopouiKa b 33KpMTMMecKyK) Macrb 
pa3roHHoro CBepx3ByKOBoro conna npMBOAMT k HepaBHOMepHOM KOHueHTpaqMM MacrMU nopoiuKOBoro 
MaTepMana no ceMeHMK) ycKop«K)U4ero mx ra30Boro noTOKa, HeonTMManbHOM ckopoctm MacTML4 Ha 
BbixoAe M3 ycrpoMCTBa, m36wtomhom TeMnepaType noAorpeBa ycKopaioiAero ra3a. CoeAMHeHMe 
nMTaTe/ifl-A03aTopa c aTMoafcepoM m TpaHcnopTMpoBKa nopouiKa aTMoc<|)epHbiM B03AyxoM npMBOAMT k 
noBbiLiieHHOM bji3>khoctm m MHTeHCMBHOMy OKMCJieHMK) nopoiuKOBoro MaTepMa/ia noKpbiTMfl. HaHeceHMe 



noKpbiTM* b flaHHOM ycTpOMCTBe npeflnoxiaraeT HaTeKaHne ra3onopoiuKOBOM crpyw Ha n3Aenne npn 
aTMOC(|)epHbix ycJiOBwax b OTKpbiTOM npocnpaHCTBe m c6pocy n36brroHHoro nopowna b OKpywaioiAyio 
cpeAy, hto npuBOflUT k SKOJiorvmecKOMy 3arpa3HeHMK>. 3tm HeflocraTKM He no3BomiK)T nonyMaTb 
KawecTBeHHoe paBHOMepHoe no umpiiHe v\ ToniiiUHe noKpbiTue 6e3 npeflBapnTe/ibHOM noAroTOBKM 
nopoiuKOBoro MaTepna/ia w noBepxHOcru M3AenMfl, 3KcnjiyaTauna KOToporo npow3BOAHTCfl b ycjiOBttax 
noBbiiueHHOM B/iax<HOCTii, cMaMMBaeMOCTM, arpeccuBHocru OKpywaiomefi cpeAbi. 
PeiuaeMafl M3o6peTeHneM TexHimecKaa 3aflawa 3aioiK>Majiacb b co3AaHMM cnoco6a o6pa6oTKM 
npoTfl>KeHHbix noBepxHOCTeii KpynHora6apnTHbix M3AennM, 3KcnjiyaTiipyK>Li4MXCfl b ycnoBnax 
neper/ieHHbix chjiobwx Harpy30K m TewinepaTyp, noBbiweHHofi b.ti3>khoctw OKpywaiomeM cpeAbi m/m/im 
nepwoAMMecKii oviaHMBaeMOM noBepxHocm M3Ae/infl, arpeccMBHbix me/iOHHbix m kmc/iothwx cpeA c 
B03Mo>KHocTbK) npeABapwTe/ibHoro BoccraHOB/ieHMfl ynacrKOB M3Aenn*, noABepmyTbix Koppo3MM unw 
Aec})opMai4MM m ycTpowcTBa, pea/iM3y»ou4ero cnoco6. ripn stom cnoco6 o6pa6oTKw n ycTpoficTBO ana ero 
ocymecTBJieHMfl He AO/i>KHbi npwMHHHTb BpeA OKpywajoiuefi cpeAe, to ecTb 6brrb 3KO/iorMHecittt m/icrbiMn 
m He wvieTb c6pacbiBaeMbix b 0Kpy>KaK)inyK) cpeAy otxoaob. nptmeivi noAroTOBica noBepxHocTM m 
HaHeceHne noKpbrmw Ha noBepxHocTM v\3j\envm aojiwhw 6biTb scJxfceicniBHbi npn bwcokhx <J)M3mko- 
XMMMHecKnx CBO^CTBax HaHOCMMbix noKpbUMM, HeBbicoKnx MaTepna/ibHbix, 3Hepro- m TpyA03aTpaTax. 
CymHocrb M3o6peTeHM« coctoht b cjieAyrauueivi. FlpeAnoweH cnoco6 o6pa6oTKn noBepxHocru mnenuih, 

BKHK)MaK)lMMM PIOArOTOBKy nOBepXHOCTH H HaHeceHMe nOKpblTMfl yCKOpeHHblMH HaCTMLiaMM. 

OmuMMTeJibHOM oco6eHHocrbK) cnoco6a o6pa6oTKH HBrmeTca to, mto noAroTOBKy noBepxHocTM m 
HaHecenne noKpbrrwfl npoBOA*T OAHOBpeiweHHO CKaHnpoBaHneM noBepxHOcru pa3AenbHbiMM 

AByXC|Da3HblMM nOTOKaMM. 

CKannpoBaHue noBepxHocrrw ocymecTBrmioT cnmemow CKopocTbK) nepeMemeHMH no cKaHnpyeMOM 
noBepxHocTM AByxc|Da3Horo noTOKa, noAroTaB/iHBaioinero noBepxHOCTb, paBHofi jiHHefiHofi cKopocm 
nepeMemeHMfl no CKaHupyeMoft noBepxHOcru AByxcf)a3Horo noTOKa, HaHocamero noKpume. 
ripn 3tom npeAnaraeTCJi riMHeMHyio CKopocrb nepeMemeHMH no CKaHnpyeMOM noBepxHocTM 

xxxn xxxn 

AByxc|)a3Horo noTOKa Bbi6npaTb 113 Anana30Ha ot V m i n =0,7 k L " 3p ao V max =1 ,2 k L 'ap, rAe 
k=g/m - oTHOujenne pacxoAa g noTOKa HacTHU, ncnojib3yeMbix aha noAroTOBKn noBepxHocrii, k Macce 
BeiuecTBa m yAanaeMoro cjioh noBepxHOCTn b ramie o6pa6oTKM, L - npoAonbHbiw nnHeMHbiM pa3iuep 

nyrma AByxcf>a3Horo noTOKa Ha o6pa6aTbiBaeMow noBepxHocTM, ^ 3 p=(L-6d)/L - OTHOiueHwe 
3<})ct)eKTMBHoro npoAonbHoro JiMHePiHoro pa3Mepa 3Toro nfrma k ero nnHeMHOMy pa3Mepy, rAe d - 
rpaHyjioMeTpuMecKMw pa3Mep HacTnq, ncno/ib3yeMbix on* noAroTOBKM noBepxHocTM. 
B MacTHocTM, no/ie3Ho M3onnpoBaTb o6nacTb o6pa6aTbiBaeMow noBepxHOcm ot OKpywaioi^efi cpeAbi. 
B nacTHocTM, uenecoo6pa3HO H3 30Hbi o6pa6oTKii noBepxHOCTn yAarorrb ocTaBiuyiocfl nocne o6pa6oTKM 
noBepxHocru B3Becb nopoiuKOB b ra3e m npoAyicrbi HacnoeHMM. 

npn stom, b HacTHoc™, mojkho yAa/iseMbie nacTHMbi nopoiUKa nOKpblTM* MCnOJ1b30BaTb nOBTOpHO. 
ripn stom, b HacTHocTM, mo>kho ncnoxib30BaHHbie An« noAroTOBKM noBepxHocru HacTnqbi nocne 
yAaneHM« 11 cenapaqnM ncnojib30BaTb noBTopHo. 

B MacTHOCTM, 6biBaeT none3HO b 30He o6pa6oTKM noBepxHocTM co3AaTb noHn>KeHHoe craTHMecKoe 
AaB/ieHne ra3a, no OTHOUieHHK) k craTMnecKOMy AaB/ieHMK) OKpy^aioineM cpeAbi. 
B nacTHOM cnynae, 6biBaeT Heo6xoAMwo npw noAroTOBKe noBepxHocTM o6Ha>KaTb ochobhom MaTepnan 
o6pa6aTbiBaeMoft noBepxHOCTki. 

B nacTHOCTM, 6biBaeT Heo6xoAHMo CKopocTb ra3a b AByxc{)a3HOM noTOKe, HaHoc^LueM noKpbiTue, 
Bbi6npaTb BbiLue ckopocth 3ByKa b ra3e. 

OAHOBpeMeHHoe cKaHnpoBaHne noBepxHocTM pa3AenbHbiMM AByx<J)a3HbiMM noTOKawiii Ana noAroTOBKH 
noBepxHocru m HaHeceHMH noKpbiTHfl no3BonaeT cBecTM ao MMHMMyMa BpeMH Me>KAy OKOHHaHwevi 
npoqecca noAroTOBKH noBepxHocTM An« HaHeceHMfl noKpbiTMJi m Hana/ioM npoqecca noKpbiTMP. 3to 
no3BonaeT ocymecTB/iHTb o6pa6oTKy noBepxHOCTew, nocro^HHO noABepraK)Lnnxc« nepnoAMMecKOMy 
uriM cjiyMaPiHOMy bo3a^iictbi/ik) BpeAHbix cfcaiaopoB OKpy>Kaioii4eM cpeAbi noTowiy, mto no3Bo/i«eT 
n36e>KaTb np^Nioro bo3A6mctbmji stow cpeAbi Ha o6pa6aTbiBaeMyio o6nacTb noBepxHocTM, Mex<Ay stmmm 
npoqeccaMn 6e3 Heo6xoAHMOCTM BbiBOAa M3Ae/ine M3 ycnosm B03AeMCTBMfl arpeccuBHOM cpeAbi. 3to 
no3Bon«eT HaHocnTb noKpbiTHH Ha OHMineHHyio, ocyujeHHyK) 6e3 Ha/inHMji okcmahom nneHKn c 
Heo6xoAHMOM njepoxoBaTOCTbK), aKTMBupOBaHHyK) noBepxHOCTb M3Ae/iMfl, mto yBennHMBaeT aAre3Mio 
MaTepnana noKpbiTvifl k noBepxHocTM mRenun ao MaKCMMa/ibHO B03MO)KHoro 3HaHeHvm, npuMewi b 
nepexoAHOM 30He /ochobhom MaTepna/i-noKpbiTvie/ cyaiecTBeHHO CHn>KeHo HannMne okchahhx 
BKniOMeHMM. Kpoivie Toro, sto no3BOxifleT peann30BaTb cnoco6 AOcraTOMHo npocTbiMM TexHMMecKHMM 
cpeACTBaMn, o6ecneHMBaa noBTopaeMOCTb TpaeiaopMM nyrreH AByx(J)a3Hbix noTOKOB, 
noAroTaB/iMBajoiAMX noBepxHOCTb m HaHocflmwx noKpbrrne, no o6pa6aTbiBaeMOM noBepxHocru. Bee sto 
no3BonaeT nonynaTb noKpbiTMH BbicoKoro KanecrBa c bhcokum ypoBHewi aAre3MM c MMHUMaxibHbiM 

KOJIMHeCTBOM OKCUAHblX BKTIK)MeHMM B nepeXOAHOM 30He, MaKCHMa/lbHOI4 CKOpOCTbK) 06pa60TKM 

noBepxHOCTki npn MMHMManbHbix 3aTpaTax pacxoAHbix MaTepuanoB \a aHepropecypcoB m, KaK 
c/ieACTBue, c MMHMMa/ibHo B03M0>KHbiMM Bbi6pocaMn pacxoAHbix wiaTepna/iOB b 0Kpy>KaK)U4yK) cpeAy. 



PaBHaa CKopocrb nepewiemeHMfl AByxcj3a3Hbix noTOKOB no3BormeT coBMecrrHo npon3BOAHTb noflroTOBKy 
n aKTMBaunK) noBepxHOCTn Ha Heo6xoAHMyK) rny6nHy c OAHOBpewieHHbiM HaHeceHMeM noKpbrrnfl Ha 
HeoGxoAMMyio To/imwHy, npn stom ynpoiuaeT KOHcrpyKMiuo ycrpoMCTBa, peann3y»omero cnoco6. 
SKcnepuMeHTajibHbie i/iccneAOBaHi/w noKa3a/in, mto nepewiemeHMe AByxc|)a3Hbix noTOKOB no 

_x x x n 

CKaHnpyeMOM noBepxHocrrw c JinHeMHOM CKopocTbio M3 Anana30Ha CKopocreM ot V^O, T k L * 3p ao 

x x x n 

Vmax=1.2 k L 'ap rAe k=g/m - oTHOujeHne pacxoAa g noTOKa Macroq, ncno/ib3yeMbix ah* noAroTOBKH 
noBepxHOCTM, k Macce BeujecTBa m yAanaeMoro anoa noBepxHocm b njrme o6pa6orai t L - npoAO/ibHbifi 

nnHewHbm pa3Mep njrraa AByxcJ)a3Horo noTOKa Ha o6pa6aTbiBaeivioti noBepxHocrw, r ' 3p =(L-6d)/L - 
OTHOujeHne acfxjDeKTHBHoro npoAoxibHoro jiMHeMHoro pa3Mepa 3Toro n5rma k ero nuneMHOMy pa3wiepy, 
rAe d - rpaHy/iOMeTpuMecKMM pa3Mep Macrnq, ncno/ib3yeMbix Ann noflroTOBKH noBepxHOCTM, no3BOJiaeT 
co3AaTb ycraHOBKy, o6ecneHMBaK>myio BbicoKyK) creneHb aBTOMaTM3ai4nw npoijecca o6pa6oTKM 
noBepxHocro, ecnn npeABapnTe/ibHO onpeAe/ieHbi TonmviHa m Maiepnaxi yAanaeMoro b npoqecce 
noAroTOBKM noBepxHOCTM cjioh, npoAOJibHbiw nnHe^HbiM pa3Mep nflTHa m rpaHy/ioMeTpwMecKMM pa3Mep 
Macri/iL). ripn 3tom npoqecc peryjwpyeTCH pacxoAOM noTOKa HacruM, ncnonb3yeMbix a^ noAroTOBKM 
noBepxHOCTM. 3Haa CKopocrb noAroTOBKM noBepxHOCTM, 3aAaeTC« pacxoA HanbinaeMoro MaTepnana aha 
noJiyMeHMfi HanbmaeMoro cjioa c HeoSxoAHMbiMn napaiueTpaMH. 

JloKa/ibHaa M3onflUM« ynacTKa o6pa6aTbiBaeMow noBepxHOCTM ot OKpywarcmefi cpeAbi no3Bo«naeT 
06pa6aTbiBaTb noBepxHOCTM, HaxoAflu^eca HenpepbiBHO noA B03AetfcrBneM BpeAHbix <J)aicropoB 
0Kpy>KaK)U4eM cpeAbi. Ilpw stom monm\v\a mojkct Bbino/iHflTbCH iuyMonoAaBJiflK>mefi m 
nbmeynaBfiMBaioineii, mto oneHb b3>kho npn pa6oTe b orpaHMneHHbix 3aMKHyrbix npocTpaHCTBax fxr\s\ 
o6ecneMeHn« Hopwia/ibHbix caHMTapHO-rnrneHMHecKMx ycnoBHfi Ha pa6oneM Mecre o6cny>KMBaK)mero 
nepcoHa/ia, a T3K>Ke yMeHbweHMfl Bbi6pocoB b OKpyxotoujyK) cpeAy. 

YAaneHne ocrraBweticfl nocne o6pa6oTKM noBepxHocm B3Becn nopowKOB b ra3e m npoAyicroB 
HacnoeHMM M3 30hw o6pa6oTKM noBepxHOCTM no3BorweT, BO-nepBbix, yjiynujHTb SKO/iortmHocrb 
npoqecca o6pa6oTKM, a, bo-btopwx, co3AaeT yc/iOBMfl An* noBTopHoro ncno/ib30BaHMfl ocraBULinxcfl 
pacxoAHbix MaTepna/ioB, mto cymecrBeHHO y/iynojaeT sKOHOMUMecKwe noKa3aTejiw. 
noHVDKeHHoe cTaTMMecKoe AaB/ieHne ra3a b 30He o6pa6oTKM noBepxHocni, no OTHOweHtuo k 
CTaTunecKOMy AaBJienwo oxpy>K3K)iiieM cpeAbi no3BOJiaeT opraHH30BaTb ecrrecTBeHHbiM npn)KMM 
HanbiJifljouueM Kawiepw k o6pa6aTbiBaeMow noBepxHocrm, hto no3BOJiaeT npocrbiMM TexHMMecKMMM 
cpeACTBawin o6ecneMHTb repwieTUHHOCTb coeAMHeHun Han\>\na\ou\e)A KaMepbi c o6pa6aTbiBaeMOM 
noBepxHOCTbK). 

06Ha)KeHne ocHOBHoro waTepnana 06pa6aTbiBaeM0fi noBepxHocrrn npn ee noAroTOBKe no3BOJiaeT 
Aono/iHMTejibHO ynyMLUMTb aAre3HK) HanbmaeMoro cjioh k o6pa6aTbiBaeMOM noBepxHOCTM. 
Mcno/ib30BaHne CBepx3ByKOBbix CKopocTefi ra30BOM CTpyn AByxc{)a3Horo noTOKa ynymjjaK)T 4>m3hko- 
xuMMMecKne CBOMCTBa noKpbiTum, KanecTBo cjioa cc|DopMMpoBaHHoro noKpbiTMH m ero aAre3MK) c 
o6pa6aTbiBaeMOM noBepxHOCTbK). 

TaKMM o6pa30M, AOCTuraeTCfl 3aflB/ieHHbiM TexHi/wecKHfi pe3y/ibTaT. 

npeA^o>KeH TaiOKe cnoco6 noAroTOBKM noBepxHocrrn Rna nocneAyK>mero HaHeceHM« noRpbimn, 

BKflK)HaK)U4MM 06pa60TKy nOBepXHOCTM HaCTHqaMM, yCKOpeHHbIMM ra30BblM nOTOKOM. OTflUMHTenbHOM 

oco6eHHOCTbK) cnoco6a noAroTOBKM flBnaeTCfl to, mto noAroTOBKy npoBOA^T cKaHMpoBaHMeM 
noBepxHOCTM AByxc})a3HbiM nOTOKOM, npn stom CKopocrb ra30Boro noTOKa Bbi6npaK)T M3 Awana30Ha 
cKopocrreM ot 0.5M ao 1,2M t rAe M - hucjio Maxa, rpaHynoMeTpunecKUM pa3Mep nacTMM Bbi6npa»0T us 
Anana30Ha ot 300 mkm ao 500 mkm, jiMHewHyK) CKopocrb nepeMemeHun n^THa ycKopeHHbix MacTnq no 

noBepxHocru Bbi6npaK)T M3 Anana30Ha ot V mjn =0,7 X k X L X ^ 3p ao Vma X =1,2 X k X L X ^p, rAe k=g/m - 
oTHOLueHne pacxoAa g noTOKa nacTMLi, wcnonb3yeivibix A^fl noAroTOBKM noBepxHocru, k Macce BeujecTBa 
m yAa/ifleMoro cnoa noBepxHOCTM b n^THe o6pa6oTKM, L - npoAO/ibHbiw /lMHewHbiM pa3Mep n^THa 

AByxcf>a3Horo noTOKa Ha o6pa6aTbiBaeMOM noBepxHOCTM, r ' 3p =(L-6d)/L - oTHoiueHMe s^eianBHoro 
npoAOJibHoro rwHewHoro pa3Mepa 3Toro n^THa k ero nwHefiHOMy pa3Mepy, rAe d - rpaHy/iOMeTpunecKUM 
pa3Mep MacTnq, ncnonb3yeMbix Ana noAroTOBKM noBepxHOCTM. 

flonoriHMTeribHO npeAnaraeTca b KaMecTBe ycKopneivibix nacTnu ncnorib30BaTb Macrnubi c TBepAOCTbio, 
He MeHee HeM b 1,1 pa3a 6o/ibLueM, Meivi TBepAOCTb MaTepna/ia yAan«eMoro cno«. 
flono/iHMTe/ibHo npeAnaraeTCfl yAaneHne BHeLUHero cjioa Bee™ npn TeivinepaType ra30Boro noTOKa ot 
0,5T K ao 1 ,2T K , rAe T K - TewinepaTypa KnneHM« oviamiBajomeM noBepxHOCTb kmakoctm. 
flono^HHTenbHO npeAnaraeTCfl n30/inpoBaTb o6/iacrb o6pa6aTbiBaeMOM noBepxHOCTM ot o k py >ks \o u\b v\ 
cpeAbi. 

flonojiHMTe/ibHO npeA^araeTCfl b 30He o6pa6oTKM noBepxHOCTM co3AaBaTb noHM>KeHHoe craTimecKoe 
AaB/ieHne ra3a, no OTHOiueHMK) k AaB/ieHMK) OKpyxajoiAeM cpeAbi. 



flonojiHMTenbHO npeAnaraeTca npw noAroTOBKe noBepxHocru o6Ha>KaTb ochobhom MaTepna/i 
o6pa6aTbiBaeMoii noBepxHOcm. 

flonojiHMTonbHo npeAJiaraeTca M3 3ohw noAroTOBKM noBepxHociM yfla/iflTb ocraBwyiocfl nocne 
noAroTOBKM noBepxHocru B3Becb nopoiuKOB b ra3e m MaTepnanbi yAaneHHoro cnoa. 
npn 3tom AonojiHMTenbHO npeAJiaraeTca ncno/ib30BaHHbie aha noAroTOBKM noBepxHocn/i MacTHUbi 
nocne ynaneHua m cenapaqtiM ncnonb30BaTb noBTopHO. 

CKaHnpoBaHne noBepxHocru AByx<J)a3HbiM noTOKOM no3BOJiaeT BKnK)MWTb b npoqecc noAroTOBKM 
noBepxHocru He TonbKo ycxopaeMbie ra30BbiM notOKOM Hacrnqbi, ho m caM ra30BWM noTOK, mto 
flB/ifleTCfl cymecTBeHHbiM npw noAroTOBKe noBepxHocTefi, cwiOMeHHbix wHAKOCTbto. ripw stom, Bapbwpya 
TeMnepaTypy ra30Boro noTOKa ot 0,5T k ao 1,2T Kj rAe - TewmepaTypa KMneHH* cwiaMMBaiomeM 
noBepxHOcrb >kmakoctm, mokho noASnpaTb Han6onee 3Heproc6eperaiomne peawMbi b 3aBMCMMOc™ ot 
Tuna CMaMMBajomew whakoctm m TewinepaTypw o6pa6aTbiBaeMOM noBepxHocru. 
Bbi6op KOM6nHaqnn ckopoctm H3 flnana30Ha CKopocrew ot 0,5M ao 1,2M t rAe M - hhcjio Maxa m 
rpaHynoMeTpunecKoro pa3Mepa MacrruM H3 Anana30Ha ot 300 mkm ao 500 mkm cymecrBeHHO snmer hb 
pa3MbiTOCTb rpaHni4bi uhthb msctmli Ha 06pa6aTbtBaeM0ft noBepxHOcm, scjxjDeKTHBHocTb ynaneHua 
BHeiuHero cnoa Ha Hy>KHyK> my6nHy. l"lo3BOJifleT noAroTOBMTb noBepxHOcrb 6e3 HanHMHfl okcmahom 
nneHKM c Heo6xoflMMoPi tuepoxoBaTOCTbio, c MdKCMMa/ibHO bo3mo>khom aKTHBaqneM rpaHMHHbix cnoeB 
noBepxHOCTM M3Ae/iMfl, mto yBe/iMMMBaeT aAre3wo MaTepnana noKpbrrofl k noBepxHocru M3Aennfl ao 
MaKCMMa/ibHO B03MO>KHoro 3HaHeHM«. ripn stom f\r\9\ yKa33HH0M Bbiuue KOMGnHaqnn CKopocrreM ra30Boro 
noTOKa w rpaHynoMeTpuMecKoro pa3Mepa HacTMM sKcnepiiMem-aribHO 6bmo nonyneHO, mto npw CKopocru 
nepeMeii4eHM« AByx$a3Horo noTOKa no CKaHnpyeiwoM noBepxHOCTM c xiHHefiHOti cKopocrbio M3 

x x n x x x n 

Anana30Ha CKopocTefi ot V min =0y k L l 3p ao V max =1 ,2 k L ^p, rAe k=g/m - OTHouueHMe 
pacxoAa g noTOKa MacruM, ncno/ib3yeMbix ah* noAroTOBKM noBepxHocru, k Macce BemecTBa m 
yAa/iaeMoro cnoa noBepxHocru b n«THe o6pa6oTKw, L - npoAO/ibHbm jiMHefiHbiM pa3Mep njrma 

AByxc|)a3Horo noTOKa Ha o6pa6aTbiBaeMoii noBepxHOCTM, ^ 3p =(L-6d)/L - OTHOtueHne scJxfceKTMBHoro 
npoAonbHoro nnHewHoro pa3Mepa 3Toro naTHa k ero nnHeiiHOMy pa3Mepy, rAe d - rpaHy/ioMeTpHMecKiifi 
pa3Mep HacTnq, ncnonb3yeMbix a™ noAroTOBKM noBepxHOCTM, mowho c 6ojibwofi TOMHoctbK) 
p a ccm MTbi b aTb BenwMMHy BemecTBa yAa/ineMoro cnoa, mto no3Bonmio c AOcraTOMHotf TOMHOCTbK) 
paccMMTbiBaTb pe>KMMbi o6pa6oTKM noBepxHocru ao Heo6xoAMMbix napaivieTpoB, mto o6ecneMnno 
B03Mo>KHOCTb co3flaHMfl bwcokom CTeneHM a BTOMaTu 3ai4nn npouecca o6pa6oTKM noBepxHocTn. ripn 
M3BecTHbix ToniMMHe m MaTepna/ie yAanflewioro b npoqecce noAroTOBKM noBepxHOcrrn cjioa, 
npoAO/ibHOM jiMHetiHOM pa3Mepe nfl-ma m rpaHyxiOMeTpuMecKOM pa3Mepe Macri/m, ncnoxib3yeMbix A^fl 
noAroTOBKM noBepxHocru, npoMecc perynnpyeTCfl pacxoAOM noTOKa MacTnq, 3aBncfltAMM ot ckopoctm 
ncreMeHMfl ycKopaiomero mx ra3a. 

Mcnonb30BaHne Macrwu c TBepAOCTbK), He MeHee MeM b 1 ,1 pa3a 6o/ibujeii, MeM TBepAOcrb MaTepwana 
yAan^eMoro cnofl, no3BorifleT y6npaTb nio6bie noBepxHocrHbie cjiom c MUHMMa/ibHbiMn 3aTpaTaMM. 
H3onnpoBaHne o6nacTM o6pa6aTbiBaeMOw noBepxnocTH ot oKpywaiomefi cpeAbi no3BonfleT 
n peAOTB paTMTb He>KejiaTenbHbiM c6poc b oKpywaiomyio cpeAy pacxoAHbix n yAa/ineMbix c noBepxHocru 
MaTepna/ioB, Kpowe Toro, npn BbinoxiHeHnn M3onflL4nn uyMonoAaBnAWLqew m nbmeynaBJiMBaiomeifi, 
o6ecneMHBaiOTCfl HopMaribHbie caHMTapHo-rnrneHUMecKne ycnosm Ha pa6oMeM wiecre 
o6cxiy)KMBaK)Li4ero nepcoHana, mto oMeHb b3>kho npn pa6oTe b orpaHUMeHHbix 3aMKHyrbix 
npocTpaHCTBax. 

noHM)KeHHoe CTaTMMecKoe AaB/ieHne ra3a b 30He o6pa6oTKM noBepxHOCTM, no OTHOtueHino k 
craTHMecKOMy AaB/ieHnto o Kpy>Ka k) m e i4 cpeAbi no3Bo/i5ieT opraHH30BaTb ecrrecTBeHHbiM npn>KMM 
HanbiJiaiomefi KaMepw k o6pa6aTbiBaeMOM noBepxHOCTM, mto no3BOJiaeT npocrbiMw TexHUMecKuwn 
cpeACTBawin o6ecneMMTb repMeTHMHOCTb coeflMHeHnyi HanbmaHDLuew KaMepbi c o6pa6aTbiBaeMOft 

nOBepXHOCTbK). 

06Ha>KeHne ocHOBHoro MaTepnana o6pa6aTbiBaeMOM noBepxHocru npn ee noAroTOBKe no3Bo/ifleT 
AononHMTenbHo y/iyMiunTb aAre3MK) HanbiJiaeMoro cno« n o6pa6aTbiBaeMOM noBepxHocru. 
YAa/ieHne ocrraBiijeMCfl nocne o6pa6oTKii noBepxHocru B3Becn nopoiuKOB b ra3e n npoAyicroB 
HacnoeHMM M3 30HW o6pa6oTKM noBepxHocrrn no3BonfleT, BO-nepBbix, ynyMLUMTb SKonornMHocrb 
npouecca o6pa6oTKn, a, BO-BTopbix, co3AaeT yc/ioBnw a^« noBTopHoro ncno/ib30BaHHfl ocraBUJuxcfl 
pacxoAHbix MaTepnanoB, mto cymecTBeHHo ynyMiuaeT sKOHOMMMecKne noKa3aTenn. 
TaKMM o6pa30M, AOcrrnraeTCfl 3aflBJieHHbiw TexHMMecKMM pezynbrsr. 

npeAno?KeHO TaioKe ycTpoficTBo aha o6pa6oTKM noBepxHOCTM m^enm, BKmoMaramee pacnbi/i«K)U4HM 
y3en aha HaHeceHnw noKpbiTHH, Bbmo/iHeHHbiM b BMAe pa3roHHoro CBepx3ByKOBoro conna co cpeACTBOM 
noABOAa pa6oMero ra3a-HOCMTe/iH m cpeACTBOM BBOAa ra3onopoujKOBOw cMecu b pacnbmflK)U4MM y3en m 
nnTaTe/ib-A03aTop. OT/iMMHTe/ibHoii oco6eHHOcrbio npeAno>KeHHoro ycTpoficTBa nB/ifleTC« to, mto oho 
Aono/iHMTe/ibHo CHa6>KeH0 pacnbmflK)U4MM yznoM a^« noAroTOBKM noBepxHocru k nocneAyK)U4eMy 
HaneceHMK) noKpbiTMfl, BbinoxiHeHHbiM TaioKe b bma^ pa3roHHoro CBepx3ByKOBoro con/ia co cpeACTBOM 
noABOAa pa6oMero ra3a-HOCMTe/ifl, cpeACTBOM BBOAa ra3onopoujKOBoti cwiecu b pacnbijifljoiAMM y3en w 



oaiameHHbiM nuTaTe/ieM-AoaaTopoM, npn 3tom Ka>KflbiM 143 pacnww?»oiuMX y3/ioB noMeiqeH b 
OTAe/ibHyKD KaMepy, CHa6>KeHHyK) naTpy6KOM yAaneHMfl B3Becn nacrnu 113 30Hbi o6pa6oTKvi w okhom, 
pacnono)KeHHbiM TaK, mo6w oceBaa jimhua conna npoxoA^na nepe3 nnomaAb OKHa, a pacnwnfljomvie 

y3/1bl KMHeMaTMMeCKM CBfl3aHbl Me)KAy co6om. 

flono^HMTe/ibHo npeAnaraeTca KaMepy BbinonHflTb M3 ra3on/iOTHoro MaTepnana. 
flono/iHirrejibHO npeAnaraeTCfl KaMepy CHa6>KaTb 3ByKOM3onnpyK>mnM noKpwTMeM. 
flono/iHMTenbHO npeAnaraeTca BwnonHHTb KMHeMaiwecKyio CB*?3b c aneMeHTOM cJwKcaMkm. 
flonojiHMTe/ibHO npeAnaraeTCfl BwnonHATb KMHeMaTMMecKyio CB*i3b c aneMeHTOM cMemeHH* cone/i 
oth 0 CMTen b h o Apyr Apyra. 

flonojiHHTe/ibHO npeAJiaraeTCfl CHa6>KaTb KaMepy repMeTM3npyK)i±iMM MexaHM3MOM. 
flononHwenbHO npeAnaraeTca CHa6)KaTb KaMepy MexaHH3MOM ajia npn>KMMa KaMepw k noBepxHOcru 

M3Ae/lMfl. 

flonojiHHTe/ibHO npeAJiaraeTca CHa6)KaTb KaMepy MexaHH3MOM nepeMemeHMfl KaMepw no noBepxHOcm 

M3Ae/lMfl. 

flononHHTenbHO npeAfiaraeTca BwnonHfrrb KaMepw c coeAHHeHHbiMM CMe>KHWMM creHKaMM. 
Ha/iMMne AonojiHMTe/ibHoro pacnwnaiomero y3iia AJia noAroTOBKH noBepxHOcru k nocneAyiomeMy 
HaHeceHMK) noKpwrvm no3Bon«eT Becru oAHOBpeMeHHO noAroTOBKy noBepxHocru k HaHeceHmo 
noKpbiTMJi n HaHeceHne noKpwTMH Ha noAroTOBneHHyio noBepxHocTb. 3to no3BonaeT o6ecneMHTb 

B03MO>KHOCTb 06pa60TKM nOBepXHOCTM, HBXO^U\eV\C9\ nOCTOflHHO nOA B03AeMCTBMeM BpeAHblX BHeiilHMX 
4)aKTOpOB, He BWBOA* npM 3T0M M3Ae/lHe M3-nOA B03AeMCTBt1fl 3TMX 4>aKTOpOB, M nOJiyMaTb npM 3TOM 

noKpuma caMoro BbicoKoro KanecTBa. 

BbinonHeHwe pacnwnaioiuero y3/ia a^h noAroTOBKM noBepxHocro b swjxe pa3roHHoro cBepx3ByKOBoro 
conna no3BonaeT o6ecneMMTb noAroTOBKy noBepxHoc™ c Heo6xoAMMWM KanecTBOM m o6ecneMMTb 
noBTopfleMOCTb TpaeKTopnii no noBepxHocm AByxcf)a3Hbix noTOKOB. 

noMetueHne pacnbixiflKDLUnx yznos b oTAenbHwe KaMepw, cHa6>KeHHbie naTpy6KaMM yAaneHua B3Becn 
qacruM M3 30HW o6pa6oTKH t c oKHaMM, Mepe3 nnomaAb KOTopwx npoxoAMT oceBaa jimhm« conen, 
no3BonaeT npeAOTBpaTMTb nonaAaHMe ncnonb30BaHHbix b npouecce o6pa6oTKM noBepxHoc™ nopoujKOB 
m yAaneHHbix c noBepxHOCTM BemecTB b oKpywaiomee npocTpaHCTBO. 3to o6ecneHMBaeT B03MO>KHOCTb 
C03AaHM« noHM)KeHHoro craTimecKoro AaBneHwa BHyTpn KaMep no cpaBHeHMK) c AaBJieHneM 
OKpywaiomew cpeAw. 3to TaK>Ke no3BonfleT wcnonb30BaTb nopowKw noBTopHO, ynyHwafl sKO/iornMecKne 
m sKOHOMnnecKne noKa3aTenii TexHonorwn o6pa6oTKM noBepxHocm npw ncnonb30BaHnw 3a*BneHHoro 
ycTpoMCTBa. 

Ha/iMHue KMHeMaTHMecKMx CBfi3eii Me>KAy pacnbin«K)iMMMM y3/iaMn no3BonaeT o6ecneHMTb 
noBTopfleMocTb TpaeKTopnii no noBepxHOcru AByxc|)a3Hbix noTOKOB npw o6pa6oTKe Hen/iocKnx 
noBepxHocreM. 

BbinonHeHne KaMepw M3 ra3on/iOTHoro MaTepnana no3Bon«eT ynymiiMTb monnuyuo mokay 
npocTpaHCTBOM BHyTpn m BHe KaMep. 

BwnojiHeHne KaMepw co 3ByKon3onnpyK)ii4MM noKpWTneM no3Bon«eT cymecrBeHHO noHM>KaTb ypoBeHb 
LuyMa, hto oneHb bs>kho b 3aMKHyTbix npocTpaHCTBax. 

HannMne b KMHeMaTMHecKOw cbh3M 3/ieMeHTOB c})MKcauMii no3BOJi«eT ynpocrnTb o6pa6oTKy n/iocKnx 
noBepxHocrew. 

HannHwe b KHHeMaTunecKOM cb«3M 3/ieMeHTOB CMeu4eHM5i conen OTHOCMTe/ibHO Apyr Apyra no3Bo/i«eT 
ynpomaTb o6pa6oTKy He nnocioix noBepxHOCTew. 

repMeTM3npyK)iAMM MexaHM3M m MexaHM3M Ann npn>KMMa KaMepw k noBepxHocru v\3Aenv\n no3BOJiflK)T 
n pe aotb paTMTb BJiM^Hne OKpy>KaK)iAeM cpeAw Ha npoqeccw o6pa6oTKM, ycTpaHMTb Bbi6poc nopoujKOBbix 
MaiepnanoB b oKpy>KaK)ti4y»o cpeAy. 

MexaHM3M nepeMemeHMfl KaMepw no noBepxHOCTM M3Aennfl no3BonfieT 3aAaBaTb HeoSxoAMMyK) a^ 
npoqeccoB o6pa6oTKii cKopocTb ABM>KeHM«, nony^aTb paBHOMepHwe no ToniuuHe noKpbrrnfl, ycrrpaHMTb 
B/iMflHue Me/iOBenecKoro 4)aKTopa. 

Bwno/iHeHne KaMep c coeAHHeHHWMM CMe>KHbiMM creHKaMM no3BOJiaeT npeAOTBpaTMTb B03AeMCTBne 
BHeujHux c{)aKTopoB Ha noAroTOBneHHyK) noBepxHOCTb b npoMe>KyTKe BpeMeHM Me>KAy noAroTOBKow 
noBepxHOCTM m HaHeceHweM noKpwTMfl, ycTpaHMTb B/inflHue AByxcJjasHwx noTOKOB Apyr Ha Apyra. 
CoBOKynHOCTb nepeMHcneHHbix cyunecTBeHHbix npn3HaKOB no3BO/ifleT AOCTMMb 3aflBJieHHbivi peiuaeMOM 
TexHUMecKOM 3aAaMew TexHunecKUM pe3ynbTai\ 

Cnoco6w ocymecTBnniOT, a ycTpowcTBO pa6oTaeT cneAywiAUM o6pa30M. 

Ha cf)Mr.1 npeACTaBneHa 6/iOK-cxeMa ochobhwx y3/iOB ycTpowcTBa, Ha cj)iir.2 - o6liihm bma 

noAroTaBUMBaioinero m Hanwjifl»omero yznos ycTpoMCTBa. 

ripeA/iaraeMoe ycipowcTBO coAep>KMT mctohhmkm noAami 1 OKaToro ra3a /B03Ayxa/ m s/ieiapuMecKOM 
SHepruM 2, coeAHHeHHwe c 6jiokom ynpaB/ieHM« 3 nHeBMaTMMecKMMM m s/ieiapunecKHMM napaMeTpaMn 
npouecca o6pa6oTKM. riynbT 3 ynpaB/ieHUfl napaMeTpaMU coeAMHeH c HarpeBaTeneM ra3a 4, 
nnTaTe/ieM-A03aTopoM 5 npuHyAMTexibHOW noAann nopoiuKOBoro MaTepna/ia b Hanw/iflJomMM y3en 6, 
CMOHTHpOBaHHWM Ha noABWKHoft ra30-iuyMOH30JinpyK)Li4eM KaMepe 7, coeAHHeHHOM c cucTeMOM 
acnupaqnn 8. Bjiok ynpaB/ieHwa 3 TaioKe coeAHHeH c HarpeBaTeneM ra3a 9, y3noM 10, 



riOArOT3BJ1MBaK)U4MM nOBepXHOCTb 06pa60TKH, CMOHTMpOBaHHbIM Ha nOABH>KHOM ra30- 

LuyMOM3onnpy»ou4eM KaMepe 11, coeAMHeHHOM c cucreMOM acnMpauun 12 m nMT3TeneM-A03aTopoM 13, 
coeflMHeHHbiM c Kopnycowi y3na 1 0. CoeAHHeHHbie Me>KAy co6om rn6KOM cB«3bK> Kawiepbi 7 m 1 1 c 
pa3MemeHHbiMn Ha hmx y3naMH 6 n 10 o6pa3y»OT o6u\v\v\ noAroTSBnMBSiomMM noBepxHOCTb m 
HanbmflK)ii4MM noKpbmie 6noK, KOTopbifi nocpeACTBOM npn>KMMHoro po/iMKa 14 nepeMemaeTCfl c 
onpeAe/ieHHOM CKopocrbK) b 3aAaHH0M HanpaBneHMM no noBepxHocTM o6pa6aTbiBaeMoro wzRenm 15. 
noAroTaB/iMBaK)ii4ee noBepxHOCTb m Hsnbinaiomee noKpbune ycrrpoMCTBO (c|)Mr.2) coctomt M3 
HanbrnatouLiero 6/iOKa A m noAroTa b n m Ba loujero noBepxHOCTb 6/iOKa B. HanbinaiouuiM 6jiok A coAep>KMT 
naTpy6oK 16 noAanM narpeToro ra3a /B03Ayxa/, naTpy6oK 17 noAann B3Becn Macrnq b xaiwepy 18 
BbipaBHUBaHMfl ra30Boro noTOKa n ycKopaiomee CBepx3ByKOBoe conno 19, coeAMHeHHwe Kpene>KHbiM 
aneMemroM 20 c Kopnycowi iioabidkhom r330-wyMOM3onMpyK)iueM K3Mepw 7, KOTopaa nocpeACTBOM 
repMeTM3npyK)iMwx b3jimkob 21 nepeiviemaeTCfl no noBepxHOcru o6pa6aTbiBaeMoro mf\enm 15. Ta30- 
iuyMOM3onMpyK)inafl KaMepa 7 ocHanjeHa naTpy6K0M 22 yflaneHtifl B3Becn He oca>KAeHHbix HacTnq 
nopoLUKOBoro MaTepnana Ha o6pa6aTbiBaeMy>o noBepxHOCTb b cucTeivjy acnupaunn 8. 
HoAroTaBJiMBaioiAMM noBepxHOCTb 6noK B coAep>KMT naTpy6oK 23 noAsnw noAorpeToro ra3a /B03Ayxa/, 
naTpy6oK 24 3>KeKqnn a6pa3MBHoro MaTepwana b Kaiviepy aweKUMM 25 c ycKopaiomMM connoM 26, 
coeAMHeHHbie Kpene>KHbiM aneMem-OM 27 c KopnycoM noABMWHOM ra30-ujyMOM3onnpyK)iAeM Kawiepbi 11, 
KOTopaa TaioKe nocpeACTBOM repMeTM3npyioiAMX Ba/iMKOB 21 nepewieiAaeTCfl no noBepxHocTM 
o6pa6aTbiBaeMoro M3Aenn5i 1 5. ra30-uiyMOM30/inpyioiAafl KaMepa 1 1 ocHaujeHa naTpy6K0M 28 
yAaneHMfl B3Becn a6pa3MBHbix Hac™q b cucTewy acnupaqHn 12. CoeAnneHne Hanbinfliomero 6noKa A m 
noAroTaB/iMBaiomero noBepxHOCTb 6noK3 B Me>KAy co6om npoM3BOAMTCfl KMHeMSTMMecKMMM 
Kpene>KHbiMM 3/ieMeHTaMM 29 m 30, no3Bo/i«K)iAMMM 6noK3M A n B CMemaTbca OTHOCMTe/ibHO APyr APyra 
Ha HeKOTOpbiM yro/i, hto Heo6xoAMMO npn o6pa6oTKe KpuBO/inHei^Hbix noBepxHOCTefi. npn o6pa6oTKe 
npoTflweHHbix n KpynHoraSapnTHbix n3Aennw Mcnonb3yK)T nptwuiMHoft ponnK 14, KOTopbiM c 
onpeAeneHHbiM ycunneM m CKopocrbK) nepeMemaeT noAroTaB/iMBaiomee noBepxHOCTb m Hsnbinfliomee 
ycTpoMCTBo no noBepxHOcru o6pa6aTbiBaeMoro n3Ae/in«. 
YcTpoMCTBO pa6oTaeT cneAyioiAMM o6pa30M. 

Ta3 /B03Ayx/ noA AaBneHneM M3 mctohhmks noAann 1 c>K3Toro ra3a n aneicrpMHecKSH SHeprun ot 
McroHHMKa 2 aneicrpMHecKOM SHeprMM nocrynaiOT b ny/ibT 3 ynpsBneHMH, rAe npoM3BOA«T mx 
pery/inpoBaHne ao Heo6xoAHMbix 3HaneHHM. M3 ny/ibTa 3 ynpaBneHMH ra3 m aneiapuMecKafl 3Heprna 
noAaiOTCfl b HarpeBaTe/ib 4 ra3a, rAe npoM3BOA*T ero HarpeB ao Heo6xoAHMofi An* H3HeceHM* 
noKpbimfl reMnepaTypbi. M3 HarpeBaTe/ifl 4 ra3a no Tpy6onpoBOAy noAorpeTbiM ra3 nepe3 naTpy6oK 16 
noAann HarpeToro ra3a nocrrynaeT b Kaiviepy 18 BbipaBHiiBaHMH ra30Boro noTOKa n ncreKaeT nepe3 
ycKopaiomee cBepx3ByKOBoe con/io 19 b ra30-iuyMOM30JinpyioLi4yK) Kawiepy 7 na noBepxHOCTb 15 
o6pa6aTbiBaeMoro M3Ae/in«. TaioKe 113 ny/ibTa 3 ynpaBneHMfl ra3 n ajieiapnMecKan 3Heprnfl noAaiOTCH b 
HarpesaTenb 9 ra3a, rAe npon3BOA«T ero noAorpeB ao Heo6xoAHMOM a^« npouecca ocyiuKu n 
ycKopeHMH Macrrnu a6pa3MBa TeMnepaTypw. rioAorpeTbiii ra3 no naTpy6Ky 23 noAann noAorpeToro ra3a 
nodynaeT b Kaiviepy aweKqiiw 25, MCTeKaji nepe3 ycKopaiomee conno 26 b ra30-ajyMOM3onnpyioLuyio 
Kaiviepy 11 Ha noBepxHOCTb 15 o6pa6aTbiBaeMoro M3Aejin5i. npn AOcrn>KeHnn Heo6xoAHMbix 
napaivieTpoB ra30Bbix noTOKOB b ycKopflioti4Mx connax 18, 25 noAaiOT AaB/ieHne b nnTaTe/ib-A03aTop 5. B 
nnTaTe/ie-A03aTope 5 npuHyAHTenbHOM noAann nopoujKOBoro MaTepnana nponcxoAUT noAXBaTbiBaHne 
MacTi/114 MaTepnana noKpbiTMfl B03AyuJHbiM noTOKOM, noAana mx no naTpy6Ky 17 B3Becw Hacrnq b Kaiviepy 

18 BbipaBHMBaHM^ ra30Boro noTOKa m AanbHewLuee mx ycKopeHMe b ycKOpmoujeM C8epx3ByK0B0M conne 

19 AO CKOpOCTeM, Heo6XOAMMblX ATlfl 4)OpMMpOBaHMfl nOKpblTMfl. YCKOpeHHbie T3KMM 06pa30M MaCTMMbl 

MaTepMana noKpbiTMH AOCTMraioT noBepxnocTM o6pa6aTbiBaeivioro ynacTKa m3A6/imh, coyAapaiOTCfl c 
hmm, 4>opMMpyfl noKpwTMe. npM noAane noAorpeToro ra3a M3 HarpeBaTe/i* ra3a 9 no naTpy6Ky 23 b 
ycKopflioiuee con/io 26, b Kaiviepe 25 3>KeKi4MM co3AaeTC^ pa3pe>KeHMe, hto npMBOAMT k TeMeHMio 
ra30Boro noTOKa c a6pa3MBHbiM MaTepManoM M3 nMTaTeiifl-A03aTopa 1 3 nepe3 naTpy6oK 24 b Kaiviepy 
25, noAXBaTbiBaHMK) a6pa3MBHbix MacTMM noAorpeTbiM ra30BbiM noTOKOM m pa3roHy mx b ycKopfliomeM 
con/ie 26. YcKopeHHbie t3kmm o6pa30M MacTMuw a6pa3MBHoro MaTepMana m HarpeToro ao Heo6xoAMMOM 
TeMnepaTypw ra3a, coyAapaficb c noBepxHocTbio o6pa6aTbiBaeMoro M3AenM«, OHMinaiOT m ocyujaiOT 
yMacroK noBepxHocTM, noAroTaBnMBaa ero k npoLieccy HaneceHMa noKpbrrMfl. flocne BbixoAa Ha 
3aAaHHbie napaMeTpbi npoqeccoB o6pa6oTKM noBepxHocTM M3AenM», npM>KMMHbiM ponMKOM 14 
ycTpoMCTBo nepeMemaioT c onpeAeneHHOM CKopocrbK) b HanpaBneHMM o6pa6aTbiBaeMoro yMacrKa 
T3KMM o6pa30M, HTo6bi npouecc HaHeceHM« noKpbiTM« HanbinfliomMM y3noM 6 npoM3BOAH.ncfl Ha 
OMMLuaeMyio m ocytuaeMyK) b 3to BpeM« noBepxHOCTb y3noM 10 o6pa6oTKM. TepMeTM3MpyioiAMe BanMKM 
21 o6ecneHMB3K)T nepeMemeHMe ycTpoMCTBa no noBepxHocTM o6ps63TbiB3eMoro M3AenM« 15 m 

AOCT3T04HyK> repMeTMMHOCTb Me>KAy nOBepXHOCTbK) M3AenMfl 15M r330-UJyMOM30nMpyK)lAMMM K3Mep3MM 

7, 11, M3 KOTopwx npoM3BOAMTC* yAsneHMe ocrraTOMHOM B3BecM H3CTML4 b r33e no n3Tpy6K3M 22, 28 
yAsneHMfl B3BecM npM AaBneHMM HM>Ke AaBneHMfl 0Kpy>K3K)ii4eM cpeAbi b p33AenbHbie CMcreMbi 
scnwpsMMM 8, 12. riocne 3aBepiueHMfl npoqecca o6ps6otkm noBepxHocTM yM3CTK3 M3AenM« otkhiohsiot 
noA3Hy c>K3Toro 1-333 m aneiapMnecKoro nMT3HM«. OcTSTOMHbiM nopoiuoK m 36p33MBHbiM MSTepwsn M3 



cucrreM acnMpaqnn 8, 12 nocne npocywKM, cenapaqiiw v\ o6pa6oTKM bo3mo>kho noBTopHO ncno/ib30BaTb 
b onucbiBaeMbix npoueccax. 
DpuMepbi peann3ai4nn i/i3o6peTeHHfl 

MeTa/uiOKOHCTpyKL4M$i pacnono>KeHa b oTKpbrroM boahom npocrpaHCTBe. Han6onee cwibHOMy 
B03AeMCTBHK) Koppo3nn noABepraeTca HaABOAHaji nacrb MeTa/i/iOKOHcxpyKUMM h 30Ha nepexoAa BOAa- 
aTwocc^epa, nepwoAHHecKM CMaMMBaeMaa boaom BoneACTBwe npn/iMBOB-OT/iMBOB m BOJiHeHwa boahom 

noBepxHOCTM. OKpywaraiuwe aTMOccfeepHbie ycnoBwi: BJiaKHOCTb 100%, TewinepaTypa B03Ayxa +30 C. B 
pea/ibHbix ycnoBn^x HaABOAHan nacTb noBepxHoc™ MeTan/iOKOHCTpyKquM noKpbiTa B/ia>KHbiM cnoeM 
coneBbix OT/io>KeHMM m okmcjiom MeTa/i/ia pa3JinHHotf ToniMMHbi w cocraBa, 30Ha nepexoAa noKpbrra 
BOAopocnflMH, paKymeHHMKOM, coneBbiMn OTnoweHitflMM m cnoeM okmchob TaioKe pa3nnHHow ToniAMHbi 
m cocTaBa. Heo6xoAHMo KaMectBeHHO OMMCTMTb ao ocHOBHoro MeTaii/ia noBepxHocTb KOHcrpyKMiivi n 
HaHecTM Ha 3Ty OHMiueHHyio noBepxHocrb KanecrBeHHoe 3au4MTHoe noKpbrrne, npenflTCTByiomee 
Koppo3nn, Bbi3BaHHOM B/iMflHueM OKpywaioujew cpeflbi. 
1 . 06pa6oTKa HaABOAHOM Macro MeTajuioKOHcrpyKunn. 

OnpeAeraeM npn6opoM mu MexaHMwecKMM cnoco6oM ycpeAHeHHyK) ToniUHHy n nnoTHOCTb HacjioeHMfi, 

x n x 

ecnii 3to bo3mo)kho. Mcnojib3ya MMnupMMecKyK) cJx>pMy/iy V=L ' 3p g/m, onpeAe/iaeM CKopocTb 
nepeMeuueHMfl ycTpowcTBa o6pa6oTKn noBepxHOcm BAoxib o6pa6aTbiBaeMoro ynacTKa. FloMeinaeM 
ycTpoMCTBO Ha o6pa6aTbiBaeiviyK) noBepxHocTb, npwKHMaeM KaMepy k o6pa6aTbiBaeMOM noBepxHoc™ 
npn>KMMHbiM ycrpOMCTBOM, noAKJiKwaeM mctomhmkm sHeproHOCMTe/ieft, 3acbinaeM b nnTaTexib-A03aTop 
MacTWMbi a6pa3MBa, noAKHKmaeM MexaHM3M nepeMeuneHH* m npoM3BOAMM npo6Hbm 3anycK c stom 
CKopocrrbK) nepeMemeHwa. Ha ocHOBaHnn nonyneHHbix pe3y/ibTaTOB npon3BOAHM KoppeiawpoBKy 
CKopocTM nepewieineHMfl. B cnywae yBeJinneHHOM my6nHbi yHoca MaTepnana Bbi3BaHHOM HeTOMHOCTbK) 
onpeAe/ieHMfl nnoTHOcm n TonmwHbi cjioh, yBe/wMMBaeM nnHeMHyK) CKopocTb Ha senmnny hcn/h 3p , rAe 

- ToniAMHa HacnoeHMM, a h 3p - peanbHo nojiyHeHHaa my6nHa apo3nn B c/iynae HeAocraTOMHOM 
myGnHbi, ywieHbiuaeM CKopocTb Ha senmmy, HawAeHHyio M3 SToro >Ke cooTHOiueHHH. OnpeAe/iMB 
peanbHyio CKopocrb nepeMemeHMH, 3aAaB Heo6xoAnwyK> TonmwHy noKpbiTMH, onpeAe/ifleM pacxoA 
nopoiuKOBoro MaTepwa/ia M3 g=m/t, rAe m - Macca nopooiKOBoro MaTepnana Ha eAunnqy noBepxHoc™, 

XX xn 

onpeAejiaeMyjo M3 m=q S h n0Kp rAe q - nnoTHOCTb nopouuKOBoro MaTepnana noKpbrrm?, S - 

nnomaAb Hanbi/ieHMH, h - TomnnHa cfcopMwpyeMoro noRpbrrnw, ^ n0Kp =L/(L-3f) - HafiAeHHoe 
SKcnepwweHTajibHo oTHOiueHne xwHefiHoro pa3Mepa n«THa o6pa6oTKw k scfHfceKTWBHOMy jwHefiHOMy 
pa3Mepy Hanbmaiomefi ra3onopoiUKOBOM CTpyn, f=(1,0-1,2) mm -TO/imnHa npucrreHOMHoro cnoa 
TopMo>KeHH5i HacTnq b ra3e ycKop^KDinero conna /4/, t - BpeMH, onpeAe/ifleMoe H3 HartAeHHoft paHee 
CKopocTM nepeMemeHMfl. OnpeAe/iMB napaMeipbi o6pa6oTKM noBepxHOCTM, npoM3BOAMM KOHTponbHyio 
o6pa6on<y noBepxHOCTM c 3aMepoM TO^mwHbi HaneceHHoro noKpbiTMfl. 
06pa6oTKa nepexoAHOM 30Hbi 

MexaHnnecKUM o6pa30M yGnpaeM Ha noBepxHOCTM nepexoAHOM 30Hbi boaopocjim, paKyiueMHUK m APyrne 
HennoTHbie Hac/ioeHMfl ao o6Ha)KeHHfl nnoTHbix ocaAOMHbix cnoes. OnpeAenfieM cpeAHioio TonmMHy 
ocaAOMHoro cnos, ero npn6nn3MTejibHbiii cocraB m CKopocTb nepeMemeHMfl ycrrpoMCTBa. npncoeAMHf?eM 
ycTpowcTBO k o6pa6aTbiBaeMOM noBepxHocru, noAxntonaeM 3HeproHOCHTe/in, 3acbinaeM a6pa3HB 
(nopoiuoK AJifl noAroTOBKM noBepxHocru) b nnTaTerib-A03aTop, npiwuiMaeM KaMepy npn>KHMHbiM 
MexaHM3MOM, 3aieM BKJiKwaeM cucreMy acnMpaunn, co3AaBa« pa3pe>KeHne b ra30H3o/inpyK)LneM 
KaMepe, BKJiKDMaeM MexaHH3M nepeMemeHMfl n npon3BOflHM npo6Hbm 3anycK. flanbHePnune AewcTBMfl 
onucaHbi b npeAbiAyi^eM npuMepe. 
KoHKpeTHbiw npuMep 

06pa6aTbiBaeMan noBepxHocTb MeTaxinoKOHCTpyKMUM noKpbua Bna>KHbiM cnoeM n3BecTKOBoro 
coneBoro naneia m p>KaBMHHbi tojiiumhom h=1 mm. fluaMeTp n^THa o6pa6oTKM D=10 mm. 3po3MBHafl 

o6pa6oTKa npon3BOAMTCfl AByxc|)a3HbiM noTOKOM npn TeMnepaType +80 C, CKopocrbK) ra30Boro noTOKa 
M=1, pacxoAOM a6pa3MBHoro MaTepnana g=0,3 r/ceK m rpaHynoMeTpimecKOM pa3Mepe HacTnq d=500 

X X 

mkm. OnpeAe/iMM Maccy yAajiaeMoro c/ioa M3 n«THa o6pa6oTKM m=q S h, rAe q=2,7 t/cm 3 - cpeAHflH 
n/iOTHOCTb c/iofl 3po3MBHOM o6pa6oTKM, S=78,5 mm 2 - ruioujaAb n^THa o6pa6oTKM, h=1 mm - ToniMMHa 

nflTHa o6pa6oTKM. noAcraB/iflfi 3HaMeHMfl, onpeAe/ifleM m=2,7 10" 3 r/wiM 78,5 mm 2 1 mm=0,21 r. 

x n x n x 

JlMHewHafl CKopocrb nepeMeii4eHMfl cocraBUT V=L ' 3p g/m, rAe l 3p =(L-6d)/L=(10-6 0,5)/1 0=0,7 M3 

X X 

3Toro V=0,3 r/ceic/0,21 r 10 mm 0,7=10 MM/ceK mjim 600 mm/mmh. npoii3BeAfl KOHTponbHbiw 3anycK c 
BbiHMc/ieHHOM CKopocrbK) nepeMe^eHMfl 10 MM/ceK, npon3BOAHM 3aMep my6MHbi spo3Mn. Ha ocHOBaHMM 



3aMepa nonynnnii h=1,2 mm, mto npeBbiwaeT Heo6xoAHMyK> my6wHy o6pa6oTKM Ha 0,2 mm. 
npoM3BOAHM KoppeKinpoBKy cKopocm nepeMemeHMfl na BenuMMHy h cn /h 3p =1 mm/1,2 mm=0,83, mto 
cocTaBMT V=10 MM/ceK/0,83=12 MM/ceK. flna HaHeceHMfl noKpbiTMfl TonajMHofi h=100 mkm=0,1 mm 
onpeflenuM Heo6xoflMMyK) Maccy nopoiuKOBoro MaTepviana, HanpuMep umhio, Ha nnomaAb n«THa 
HanbmeHMfl S=78,5 mm 2 , MMetoujMft nMHefiHbiM pa3Mep L=10 mm M3 cfx>pMynbi 

m n oKp=q X S X h n0 Kp Xir, noKp=7,1 r/MM^ lO" 3 *^^ mm 2>< 0,1 mm X 1,43=0,79 r, rAe 'L^L/fL-Sf). 

X X 

OnpeAejweM pacxoA nopowKa unHKa g=m V/L=0,79 r 12 MM/ceK/10 mm=0,94 r/ceK. rioc/ie 
onpeAeneHUP Bcex Heo6xoAHMbix napaMerpos, npon3BOflHM o6pa6oTKy noBepxHocru M3Aennfl. 
flpuMep 2 

06pa6aTbiBaeMa« >Kene3o6eTOHHan KOHCTpyKUM* noKpbrra oca>KAeHHbiMM M3 OKpywaiomevi cpe/jbi 
HacnoeHMflMM c r/iy6nHOM npoHMKHOBeHM* Bnara b nopw h=1 ,5 mm. fluaMeTp nflTHa o6pa6oTKM D=10 

■ 

mm, nnomaAb njrma o6pa6oTKM S=78,5 mm 2 , TeMnepaTypa AByxc{>a3Horo a6pa3MBHoro noTOKa +100 C, 
CKopocTb ra30Boro noTOKa M=1, pacxoA a6pa3MBHoro Maiepna^a g=0,3 r/ceK, rpaHynoMerpimecKUM 
pa3Mep MacTnu a6pa3MBa d=500 mkm, cpeAHflfl nnoTHOCTb HacnoeHMti q=2,4 t/cm 3 . Macca yAanaeMoro c 

xx x n x 

noBepxHocru cnoa n«THa o6pa6oTKM m=q S h=0,28 r, nwHeman CKopocrb nepeMemeHMfl V=L \ p 
g/m=7,5 MM/ceK. flocne npoBeAeHwa KOHTponbHoro 3anycKa cfcaicniMecKafl my6wHa apo3nw cocrraBUJia 
h=1,2 mm. npoBOAUM KoppeKTupoBKy CKopocru h CJl /h 3p =1 ,25, mto cocraBMT V=6 MM/ceK. An* HaHeceHMfl 
noKpbiTHfl M3 a/iK)MMHM« TO/1U4MHOM 200 mkm onpeAenMM Maccy nopoiuKOBoro a/iK>MHHvm Ha nnomaAb 

x x x n 

rmTHa Hanbi/ieHMfl m=q S h n oKp = 0,6, MaccoBbifi pacxoA cocTaBMT g=mV/L=0,36 r/ceK. 3aAaB 
Heo6xoAMMbie napaMeTpw, npon3BOAHM o6pa6oTKy noBepxHOCTM >Kene3o6eTOHHoro M3Aefinn. 
npuMep 3 

BoccraHOBJieHwe nopa>KeHHoro Koppo3weM ynacrKa MeTannoKoncrpyKMMM ao Hana/ibHbix pa3MepoB. Ha 
noBepxHocrrn v\3j\env\n KaBepHa Koppo3nn my6nHOM 5 mm, AnaMeTpoM 10 mm, UMeioujafl 4)opMy KOHyca 
c ToninnHOM cjiofl okmcjiob /pwaBMMHbi/ h=0,1 mm. CoBMemaeM ycKopflK)U4ee a6pa3MBHbie Hacrnubi 

COnnO C lOBepHOM KOpp03MM M npOBOAMM 3p03MBHyK> 06pa60TKy KaBepHbl AByx4)a3HblM nOTOKOM c 

■ 

napaMeTpaMn: T=20 C, M=1, g=0,3 r/ceK, d=500 mkm. Macca yAanaeMoro cnoa okmcjiob m=0,3 r, 
BpeMfl o6pa6oTKM t=1 ceK. OnpeAenaeM Heo6xoAHMbiw pacxoA nopoiuKOBoro MaTepnana a™ 
BOCcraHOBJieHwa KaBepHbl m=1,02 r. 3aAaeM pacxoA nopoiuKOBoro MaTepwana g=0,5 r/ceK w 
onpeAe/uieM BpeMfl HanwneHMfl t=2,04 ceK. CoBMeu^aeM ycKopaiomee MacTnqbi MaTepwana noKpbiTnn 
CBepx3ByKOBoe con/io c noAroTOBneHHOM o6pa6oTaHHOM KaBepHOM m npoBOAUM HaHeceHwa noKpbunfl. 
3aTeM MexaHMMecKMM cnoco6oM y6upaeM m3/ihujkm HaHeceHHoro Maiepnana m BbipaBHMBaeM 
noBepxHOCTb. 

OnucbiBaeMoe M3o6peTeHne no3Bonj?eT npon3BOAHTb pa6oTbi no o6pa6oTKe noBepxHocru 
KpynHora6apnTHbix n3AennM, M3roTOB/ieHHbix M3 pa3nMMHbix MaTepwa/iOB b He6/iaronpnRTHbix BHeiuHnx 
m KnuMaTMMecKwx ycnoBMflX, KaK b oTKpbrroM, TaK m b 33MKHyTOM o6*beMe. 

CoBMecTHaa 3po3MBHaa o6pa6oTKa m ocyiuKa noAorpeTbiM ra30BbiM noTOKOM yAanaeT c noBepxHOCTH 
o6pa6aTbiBaeMoro mnenwn 3arp«3HeHM« b Bi/iAe Bnarn, OKCMAHbix nneHOK, pa3nnHHbix opraHnnecKnx m 
MUHeparibHbix coeAHHeHMM, o6Ha>Ka« noBepxHOCTHbiw cjiom MaTepna/ia. OAHOBpeMeHHoe c stmm 
npoqeccoM HaHeceHne nopoujKOBoro noKpbrrn^ Ha 3Ty OMnmeHHyro m noAroTOB/ieHHyK) noBepxHOCTb 
no3BonaeT nojiynaTb noKpbiTM^ c yjiynujeHHOM crpyKrypoM 6e3 nepexoAHOM okcmahom 30Hbi /MaTepnan 
M3Aennfl - MacTuqa noKpbunfl/ c yBejinneHHOM aAre3neM m 6onee bwcokum K034>(})MMMeHT0M 
ncnojib30BaHna MaTepnana noKpbrrufl. YAaneHne B3Becn nacrkiu a6pa3MBa u nopoujKa, nocneflyfOLMMM 
mx c6op m BTopMMHoe Mcnonb30BaHMe Ae/iaeT npouecc 6onee skohommmhum m OKonorMMecioi MMCTbiM. 
PaBHOMepHbie nepeMemeHMe ycrrpoMCTBa m noAana MacTMq b 30Hy o6pa6oTKM b aBTOMaTMMecKOM 
pe)KMMe no3Bo/iflK>T nonyHaTb paBHOMepHoe no TonuiMHe m oAHopoAHoe no cocTaBy noKpbrrMe. 
TaKMM o6pa30M, npeA^araeMbiM cnoco6 m ycrrpoMCTBo a^« ero ocymecTBneHMfl no3Bon«eT 
o6pa6aTbiBaTb pa3nMHHoro BMAa m KOHc|)Mrypai4MM noBepxHocTM, KaK KpynHora6apMTHbie, TaK m 
Manopa3MepHbie b He6naronpM«THbix ycnoBMax /noBbiiueHHafl Bna>KHOCTb, nocrroHHHoe cMaMMBaHMe, 
arpeccMBHaa cpeAa, nepenaAbi TeMnepaTyp m t.a A TaK m b npoM3BOACTBeHHbix noMemeHMflx. npoqeccbi 

06pa60TKM nOBepXHOCTM AOCraTOHHO 3<}xt)eKTMBHb! M 3KOHOMMMHW, 06eCneMMB3K)T BblCOKyK) 

npoM3BOAMTenbHOCTb m KanecTBO, paciuMpniOT o6nacrrb Mcnonb30BaHM^ o6pa6oTKM noBepxHOCTM 
M3AenMM. 
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1. Cnoco6 o6pa6oTKM noBepxHocru n3fle/iMM, BKfiJOHaKHAMM oAHOBpeMeHHy»o noAroTOBKy noBepxHocru m 
HaHeceHne noKpbrrnH nacrrnLiaMH, ycKopeHHbiMn ra30M AByx$a3Horo noTOKa, OTnmaK>u\wv\cn TeM, hto 
noAroTOBKy noBepxHocm m HaHeceHne noKpwrnfl npoBOAflT CKaHnpoBaHneM noBepxHocrw pa3Ae/ibHbiMH 
AByx4>a3HbiMM noTOKaMM c paBHbiMM nnHeMHbiMM cKopocT^Mn nepeMemeHMfl no CKaHnpyeMOM 
noBepxHocxn stmx AByxc}}a3Hbix noTOKOB, npimeiw CKopocrrb nepeMemeHMfl Bbi6npaiOT M3 Anana30Ha ot 

V min =0,7 P k*L ,ir ' ao V max = 1,2%*^, rAe k=g/m - oTHOweHwe pacxoAa g noTOKa Hacmu, wcno/ib3yeMbix 
A/ifl noAroTOBKM noBepxHOCTM, k Macce BemecTBa m yAa/iaeMoro cnoa noBepxHOCTM b n^rme o6pa6oTKM, 

L - npoAonbHbiii jiMHewHbiM pa3Mep n*THa AByxcf)a3Horo noTOKa Ha o6pa6aTbiBaeMOM noBepxHocru, ^ 
=(L-4d)/L - oTHOLueHne 3ct>c|)eKTMBHoro npoAO/ibHoro nnHewHoro pa3wiepa 3Toro nfl*ma k ero xwHeiiHOMy 
pa3Mepy, rAe d - MaKCMwia/ibHbiM rpaHyjioMeTpimecKnw pa3iviep HacrrviLi, wcnonb3yeMbix a™ noAroTOBKM 

nOBepXHOCTM. 

2. CnocoS no n.1 , OT/iwHaiomHMCfl TeM, hto M30JinpyK)T o6/iacrb o6pa6aTbiBaeMofi noBepxHocrw ot 
oxpywaiomeii cpeAbi. 

3. Cnoco6 no n.2, oTnma\ou\v\\Acn TeM, hto M3 n30/inpoBaHHOM ot oicpywaiomeii cpeAbi o6jiacrn 
o6pa6aTbiBaeMOM noBepxHOCTM yAarmioT ocrraBLijyiocfl nocne o6pa6oTKM noBepxHOCTM B3Becb 
nopoujKOB b ra3e m npoAyKTbi HacnoeHMft. 

4. Cnoco6 no n.3, OTrwHaiomMficfl TeM, hto yAa/iaeMbie nacTMLibi nopowxa noKpbiTMfl ncnoJib3yK>T 

nOBTOpHO. 

5. Cnoco6 no n.3, OT/iwnaiomMMCfl TeM, hto Mcnoxib30BaHHbie a^« noAroTOBKM noBepxHOCTM Hacrnqbi 
nocne yAa/ieHna n cenapauHM ncnonb3yK>T noBTopHo. 

6. Cnoco6 no n.2, OTJiwHaioiniiMCfl TeM, hto b M30/inpoBaHHOM ot OKpywaiomew cpeAbi o6jiacrn 
o6pa6aTbiBaeMOM noBepxHOcru co3Aa»OT noHM>KeHHoe cTaTunecKoe AaB/iemie ra3a no oTHOweHmo k 
AaBJieHMK) OKpy>KaioiMeii cpeAbi. 

7. Cnoco6 no n.1 , OTnma\ou\v\uc9\ TeM, hto CKopocrb ra3a b AByx4>a3HOM noTOKe, HaHOcaineM 
noKpbune, Bbi6npaHDT Bbiiue ckopocth 3ByKa b ra3e. 

8. Cnoco6 noAroTOBKM noBepxHOCTM AJi« nocJieAyiomero HaHeceHMH noKpbnvm, BKntonajoiiiMM 
o6pa6oTKy noBepxHOcrm HacTMMaMM, ycKopeHHbiMH ra30BbiM noTOKOM, ornma\ou\\AiAcn TeM, hto 
noAroTOBKy npoBOAflT cKaHnpoBaHneM noBepxHOcrrn AByxcf)a3HbiM noTOKOM, npn stom CKopocrrb 
ra30Boro noTOKa Bbi6npaiOT M3 Ai*ana30Ha CKopocrreM ot 0.5M ao 1.2M, rAe M - hhcjio Maxa, 
rpaHynoMeTpMHecKUM pa3Mep Bbi6wpaK)T M3 Anana30Ha ot 300 ao 500 mkm, nnHeMHyio CKopocrb 

nepeMeuieHMfl n*rma ycKopeHHbix Hacniq no noBepxHocru Bbi6wpaiOT M3 Anana30Ha ot Vmi n =0,7 # k*L*^ 

AO Vma X =1 ,2*k*L*^, rAe k=g/m - OTHOwemie pacxoAa g noTOKa nacrnu, wcnonb3yeMbix j\na noAroTOBKM 
noBepxHocru, k Macce BeiuecTBa m yAanaeMoro cno« noBepxHoc™ b nnme o6pa6oTKM, L - npoAOJibHbifi 

jiMHewHbiM pa3Mep n^THa AByxcfca3Horo noTOKa Ha o6pa6aTbiBaeMOM noBepxHocru, ^=(L-4d)/L - 
OTHOiueHne ac{)cf)eKTViBHoro npoAO/ibHoro nnHeMHoro pa3Mepa 3Toro n^THa k ero nnHewHOMy pa3Mepy, 
rAe d - MaKCHManbHbiM rpaHyjiOMeTpunecKUM pa3Mep nacrviq, ncno/ib3yeMbix a^« noAroTOBKM 
noBepxHocru. 

9. Cnoco6 no n.8, 0TnnHaK)U4MMC5i TeM, hto b KanecrBe ycKopaeMbix Hacrnu ncnonb3yK>T nacrnqbi c 
TBepAOCTbK) He MeHee neM b 1,1 pa3a 60/ibiueM, neM TBepAocrrb MaTepnana yAa/ifleMoro c/ioa. 

10. Cnoco6 no n.8, oTnunaioiAMMCJi TeM, hto noAroTOBKy noBepxHOCTM BeAyT npn TeMnepaType ra30Boro 
noTOKa ot 0,5T K ao 1 ,2T Kl rAe T K - TeMnepaTypa KnneHM« CMaHMBaK)U4eM noBepxHocrb >kmakoctm. 

11. Cnoco6 no n.8, oTJiMHaK>mnticfl TeM, hto M3onnpyK)T o6/iacrb o6pa6aTbiBaeMOw noBepxHocru ot 
OKpy>KaK)ii4e^ cpeAbi. 

12. Cnoco6 no n.11, 0TJinHaK>mnficfl TeM, hto b M30/inpoBaHHOM o6nacTn o6pa6aTbiBaeMOM 
noBepxHocru co3AaK)T noHM>KeHHoe craTunecKoe AaBneHne ra3a no OTHOiueHnio k AaB/ieHMK) 
OKpy>Ka»oiAeM cpeAbi. 

13. Cnoco6 no n.1 1, OTnunaKHMMMCfl TeM, hto M3 M30^npoBaHHOM o6/iacrn o6pa6aTbiBaeMOw 
noBepxHocru yAanHKrr ocraBiuyjocfl noc/ie noAroTOBKn noBepxHocru B3Becb nopoujKOB b ra3e n 
MaTepnanw yAa/ieHHoro cno«. 

14. Cnoco6 no n.1 3, OTJiMnaiomHMCfl TeM, hto ncno/ib30BaHHbie a^« noAroTOBKM noBepxHocru nacTnqbi 
noc/ie yAa^eHUfl m cenapaunn ncnorib3yK>T noBTopno. 

15. ycrpoMCTBO ana o6pa6oTKM noBepxHocru n3AennM, coAepKamee pacnbi/iflwiAUM yzen aha 
HaHecenna noKpbrrn«, BbinonHeHHbiw b BMAe pa3roHHoro CBepx3ByKOBoro con^a co cpeACTBOM noABOAa 



pa6onero ra3a-Hoci4Te/ifl w cpeACTBOM BBOAa ra3onopoujKOBOM CMecu b pacnbmaiomMw y3en m 
nm-aTe/ib-A03aTop, OTJiwnaiOLneecfl TeM, hto oho flono/iHUTe/ibHO cHa6>KeHO pacnbiJiaiomkiM y3/iOM Ana 
noAroTOBKM noBepxHocxn k nocneAytomeMy HaHeceHnto noKpbrrym, Bbino/iHeHHbiM TaiOKe b Bn^e 
pa3roHHoro CBepx3ByKOBoro conna co cpeACTBOM noABOAa pa6onero ra3a-H0cm-ena, cpeACTBOM bboas 
ra3onopoujKOBOM cMecw b pacnbinfljouuifi y3en v\ ocHameHHbiM nnTaTeneM-A03aTopoM, npn 3tom 
Ka^biM M3 pacnwrifliOLUMX y3/iOB noMemeH b OTAe/ibHyK) KaMepy, CHaOweHHyio naTpy6KOM yAaneHM* 
B3Becn Macmq m 30Hbi o6pa6oTKM m okhom, pacnonoweHHbiM TaK, mto6w oceBafl jimhha conna 
npoxoAuia nepe3 nnomaAb bKHa, a pacnbirmramwe y3/ibi KMHeMaTHMecKn CBjraaHbi Me>KAy co6om. 

16. YcrpoMCTBO no n.15, OTjitmaiomeecfl TeM, hto KaMepa BbinonHena M3 ra3onxioTHoro MaTepwana. 

17. ycrpowcTBO no n.15, OTnHHaiomeeca TeM, hto KaMepa cHa6>KeHa 3ByKOH3onwpyK)LiuiM noKpbimeM. 

18. ycrpoiicTBo no n.15, OTnwnaiomeecfl TeM, hto KMHeMaTHMecKaa cB*3b coAep>KMT 3/ieMeHT 4>Miccai4MM. 

19. ycrpowcTBO no n.15, oTnHHaiomeeca TeM, hto KMHeMaTMHecKaa cB*3b coA^pxoiT aneMem- CMemeHM* 
conen OTHOCMTe/ibHO Apyr APyra. 

20. ycrpoMCTBO no n.15, 0TnnnaK)meecfl TeM, mto KaMepa CHaGwena repMeTH3npyK>miiM Me xa h M3M om . 

21. ycrpoMCTBO no n.15, OTnwnaiomeecfl TeM, hto KaMepa cHa6>KeHa MexaHM3MOM a^* npnaoiMa 
KaMepw k noBepxHOcro M3Aenna. 

22. ycrpoMCTBO no n.15, OTnHHaiouieecfl TeM, hto KaMepa CHa6)KeHa MexaHM3MOM nepeMememia 
KaMepw no noBepxHocTM M3Aenwfl. 

23. ycrpoMCTBo no n.15, OTJiHMatomeeca TeM, hto KaMepw BbinonHeHw c coeAHHeHHbiMM cMewHbiMM 

CTeHKaMM. 
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